Nitric oxide inhibits autophagy via suppression of JNK in meniscal cells.
Autophagy is a potential protective mechanism that is involved in several degenerative diseases. Nitric oxide (NO) is associated with programmed cellular death in meniscal cells, but whether it can induce autophagy is still undetermined. This study aims to investigate the interaction between autophagy and NO in normal human meniscal cells. Normal meniscal cells were harvested from female patients. NO donors and NO synthase inhibitors were used to regulate the level of NO. Changes in the incidence of autophagy and apoptosis were examined using flow cytometry, western blot and immunofluorescence methods. The effects of NO-mediated autophagy regulation of the expression of MMPs and aggrecanases (ADAMTS-4 and -5) were analysed by real-time PCR. NO donors inhibited autophagy as well as augmented apoptosis in human meniscal cells with serum deprivation. Conversely, treatment with NOS inhibitors resulted in up-regulation of the autophagy level while repressing apoptosis. NOS inhibitor treatment also resulted in down-regulation of MMPs and aggrecanase mRNA expression. This effect of NOS inhibitor was also blocked by autophagy inhibitors. Our results also showed that NOS inhibitor enhanced Jun-N-terminal kinase (JNK) activation. Furthermore, SP600125, a selective JNK inhibitor, blocked up-regulation of autophagy by NOS inhibitor. Our results demonstrated that NO augmented serum deprivation-induced apoptosis of meniscal cells via inhibition of autophagy through inactivation of JNK. Up-regulation of autophagy may be a potential approach in the treatment of meniscal tissue degeneration.